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(54) IMAGE COMPRESSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image compressor 
that can compress digital image data at high speed. 
SOLUTION: This image compressor is provided with a counter 
24 that sets a zero flag, depending on whether or not data to be 
received are 0 and counts the number of zero run length to be 
received, a means 24 that cross-references the zero flag with 
the data when the data are 0, cross-references the zero flag 
with the run length when the data are not 0 and writes the 
result to a buffer, and a means 25 that reads the zero flag 
sequentially from the buffer and applies Huffman coding to a set 
of data, corresponding to the zero flag and the run length by 
setting 0 to the run length when the zero flag is not set and to 
a set of data stored next and the run length stored 
corresponding to the zero flag, when the zero flag read from the 
buffer is set. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998.2003 Japan Patent Office 



ma^mfff (jp) 02) ^ H 4^ |^ ^ ^ (a) (ummmm&mm^ 

iRfM2000-50271 
(P2000-50271A3 
(43)^nB 3|'A12¥ 2 ^18 5(2000.2. 18) 



(BOlntCl." 






F I 




H04N 


7/30 




H04N 


7/133 Z 5 C 0 5 g 




1/41 






1/41 B 5 C 0 7 8 


g HO 3M 


7/46 




HO 3M 


7/46 6 J 0 6 4 










7m» ffi^(D«C3 OL 10 H) 






ii$H710-214336 


(TDtUHA 


391051588 
















^^10^ 7 ^ 29 B (1998. 7. 29) 












(71)mHA 


00000S201 




















«i^;ii]ftmji«r«'4'«2io#tt 






































(74)«aA 


100091340 























(54) PittjEffiiSiB 



(57) imm 

h-r-5;<7'?>'^ (2 4) i:. -x-^^iSor-fcSi^-lfn 

n 7 7 ^'i: 7 >- WV'^';^ Sr^fjE&^ftT^^ y 7 r 
#jitr#S (2 4) -'^s/7r/»^^>-^n7 7^'Sr«l* 

Sr O i: L-C^if ci 7 7 j/Jc^ff&i-Sr'— t ^7 >- 

7 o-cv ^5 t frji^if n 7 7 ^^iw?**£; LTiSti 
$ M >T V ^ 5 7 u S tZ-t <oif>c idfEtt $ tvT V > S 
x-^tw-fey hSr^>7-r>-!fif-§-'fl:-r^^^ (25) t 
Sr^i- -5 J P E G:fy^«3piflRffilS^|B, . 
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^^<^ ^^-r^ J P E G:;^^(DH^jE)^§gBo 

mllB/^ :7 r btt^tB Lfcif n =7 Ti ^ ^ <t 

m t sr^-r^fs*^ 1 j p e G^^t^M^si^ 

So 

[0001] 

[0 0 0 2] 

—o\z, JPEG (joint photographic expert group 

[00 0 31 ia9(^. ^i}^^^mizx^ ] PEG:^^(om 

v^ife (discrete cosine transform ) SrDCT 
[0 0 0 4] DCTSt/g^^lbgBS 1 Jt. DCT^SS: 
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y^n. 8 X 8 = 6 4<@(^®^y^— ^/O^b/c^^o DOT 

n/cD critic F i^m:^i-5o 

[0 0 0 5] /^jx>^r 3 2tCti. DCT^ificCF l;^!^:/ 
n 5^^^fitT-#t5^*tl^o l:/n2vy^<oDCT«»C 
Fill. 6 4ffi<ODCT«^IS:;5^e>3tSo locDDCT^ 
lt:^:y^T-fc^o ^^>>:7r3 2fi. 6 4 

3 2--cD##ii;?^>$'^ ^ i^^^mm-r^o 

[0 0 0 6] 01 Ofl. ^<yyr ^2^<D^^ih^WiVF 

tt. M;ttf tdo. di, o, 0, 0, 0, D2. D 

3J (7))lliT-DCTS:I/»^<bgP3 1;0^?> 1 >:^n-/^j^^ 
T-#^*&$n^o ^rT\ DCT^ilcDO, Dl, D2, 
D3f;±. 0«^C»#>«5cTfc'5o »#ai^rKU:^WA 

ci, ^<5/>'t3 2-^<?:>»#a^*r Ki^^^-efo^o dot 

20 ^ife:CFlfl. y'r 3 2(?5r Ki^JXWAJri ^n-/ 
[0 0 0 7] H9^r$Dl^T. ^fM^Sesaii, /<yyr^ 

2 f)^hm^m X.fz.'D C T^^C F 1 ;!»S 0 f)^t^:^WSi't 

DCT^^SicCF 1 ;i5oco<h^. ^ ;^ ^> 
^ 3 3 Jioco^^-u^^^;^ (^^-g) Sr;^7!>^/M.. ^ 
>^u^>/^;xRLS:/Ny^-^>'??F-^jt:gi5 3 5l:im;0-r^o ^ 
>'UV^;^RLfl. ig)^bT3I^AyT-V^-5 0<^»-efc5o 
DCT^>^CF1;$^ To, 0, 0, Oj T-fot^ 

[0008] ^ 3 3(1. DC 

T15F.^CF 1;65 0T-7:^V^^:^{C^1. "yl^Ul^ifj^Kl^^k 
0 <b bTm;^i->5o 

[00 0 9] ¥lje^gB3 6;6^ DC T«»C F 1 ;6S 0 -C^i 
V^t^PJSfbfc^ttCll, DCT^^CF 2S:/n:7-^>?$ 

-i->fbgi5 3 5t-m;^-r^o 

[0010] :p^/Wt-^E 
Nic:iS;C"C. ^^^U':^^;^RLi:DCT^!6ScCF 2i:0 

-/^ ^^>^-^:/??-§^^bSl5 3 5H. ^VU^'i/y^.RL ^DC 

T^mCF 2<^ir5/ h^A;OU ^^:7-^:/7^->^y^S^^ 
§l^bT. ffiag7=^-^CDS:Ul;^"rSo ^>>^-^^^iRF^>ft; 

[0 0 1 1 ] y^y-^iy^^-itU^ 511. rtSBtoSlicos 
S;?>^blIlI<?5iraF^^k«iajC2i5^c2 5/i5^$:S-t-^o -T^S^b 
EEJ^-T^— ^CDIl. 2>:^n-/>:^/§^T-ffi:^>$Jx-5o 

[0012] Ell 111. ^<yyr^ 2t^h(om^\^\^W} 

50 j^sr^-r^-r ^ v^^^— h-cfo-So 
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[0013] rn^mi^r Ku;^RA(l. y<y:7r S 2ii^ 

^T-fc^o ^n:7-7>-?^-^^1:^3 5 (1219) (OWk^m\± 

[00 141 ^>^U'>^;/;^RLI:i, DCT#ifcCFl4' 
<^0<?:»7^^l-':-^i5^;^T**)?)> D C T>gS^C F 1 (Clt-^T 
2^n-/^ (1JS») iinX-^^^n^o DCT^^C 

i^<D-e. ^ i^^^i/:^RL 0(r/^-5o JSfet-. DC 
T«^CFltbT ro. 0. 0. OJ ffiT^ti^fl^ 
t. 0(oWi^ ri, 2, 3. 4j i:)ill^5fc:*'>:/M.. ^ 

F l;55D2JiU^D3<7>t#tt. D 2 Jit/D 3 o -e*V^ 

[0 0 15] DCT^»CF2f*. >^-^>^^g^^>fkg|5 3 
5 (09) l^#t^^n^#.^-efo^o DCT^^CFl 
3i»5DO, Dl, D2. D3cD<h^Jc:H, DCT#^CF 
1 /05OT-{i:^^V^(D'C. DCT^^CF 1 /5>^(D^^DC 

[00 16] >r^-— ://l-f§-§-EN/i5>rN>f U^yK7)^^<7) 

[0 0 1 7] /^:7•r>^^^-^>^bg|5 3 5ji. nr-/h<D-r'— 
^i:mm'r^t:iit>\:i2^u^y^<D^mi:m'r^o mmr 

lit. 8<@(7)DCT^i5cCF 1 ^/^:7-^^^qp-^-ft:-f ^fc 
[0018] 

[5ll37!i5j»^LJ:9<ti-^»Sl ^^>'-^:/i^-i->ffe:g|5 3 5 

li. sm(ODCT^.mcF i^^m-t^tiMz^rsT 1 

(16^n^>>^) ^^-r^o U75^b. ^^7-^:/?^-§->ffc:?fi5 

[0 0 1 9 ] EI9(::*5V^T. DCTRXJ^&^itUS l^^ 
[0020] /^:7-x-v^^-g•>^tgi53 S\t\^^y^mMX 

[00 2 1 ] *«pj(^s wti. ^mmxsm 



(3) iRrBI 2000-50271 

-r^^t f)-x^ ^mmsmmw^m^-t^ zLtxth^^ 

[0 0 2 2] 

>/S:5£TS-^o:7 7^^J5K#St. SfJfEA;^SB^^JcA;tr 
'>v:^<t. SUISA;^C^(-A;^$n^S^>fl:x-^/i>o 
^itTSfrlE/^ty^rtcS^iZi^, ttriSA;t;«3?-J:: A;^ ^ 

»#ii^#^<t S:SrW-r^ J p E G::^^<Diij^*i£«i3g« 

20 [0 0 2 3] y<yyr\^\t^ ^ay^i^ftm'T'^t'r—^ 
t(0±y hxn^ ^ y y ^ t V i^^^^^y^ t(D± y h^^ 

♦taz.^n'Sc y<yyT^<D^^yyi^^0m'r:5:it 

KXV. y<yyr^<^mmii^M\^xm>^(Ofidim^no:^ 

[0 0 2 4] ^mm(7)i&(7)m^^i^^ri\^. ttiis 
^<yyrf)^h^^yyif^miikm^ii^u mm^mi^fc 

^b. ^if n-7^i:^'{r^J^;;-r6»T-^t:^-^ <^^^>'^' 
i(? tL^t2y9V^^tL-:>X\^^^t'^\at, ^^^yy^\z.n 

^tf'—^t<D'^y h^y^y^>'^'^i\:'t^y^y-^:>^^^- 

it^^t^m-r^ J p E G^^(Dmw^mm^^mm^ 

[0 0 2 5] /<5/:7rt-t^. '^uyy^t&'=Fi[:y^—i^ 
t(D±y VlL\tMxiyy^}iyi^\yi^^:^li(D^v Vt^ 

So 

[00 2 6] 

P E G:*r5^(^il]^«&^e<^«^Sr^"r>^o y ^ mxh 

So 

[0 0 2 7] =^>hn — ^8 11. ^ci-/i5^CLK^^^ 
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[00 2 8] DCTS.I/a:^>fba5 2 1 t^. 

(DCT) fnitmRij^&^itmm^rf b o dctms 

^.^^*i65o ly^y^n. 8X8 = 64 

[0029] 2 3tt. DCrm^ 

CFltdlSiCT. if D>^^;5^ZFST/^>^l^>^i5^>^RL 
l^U:l;^-r^o if n:7^>/ZF{i. D C T^ifcC F 1 

0 T-fcnfi 1 <!r . DCT^^CF l;0>O-e/<^tttt« 
Oir^^^^o i~>S*:»'^. 2 3(i. D 
CT^«CF l;iiSO-efcJx«-^n >^^i/ZFS:AL-C (Z 
F=l) . DCrm^CF l7^^0X*fj:\1'n\t'^^'7 9^ 
ZFSr^^-r (ZF = 0) . 

[0030] ^^^U>'i/;^RL 1 J^. DCT^^CFl 
ifTigJ^bTilfe/u-Cl^SOt^^T^fo^o ^J^tf. DCT 

#>^CFi^UT ro. 0. o, oj r^mnkT^ti^nti 

[00 3 1] ^<>:7r :=2^^hn — ^2 4f^. ifPy^^^ 
ZF. ^VU^/^/^RL I2&t/DCT^^CF 

^WDSr^<5/>^r 2 2 0T Ku;^WA 
lC##iA^>o 2 2{:i. ^J;ttf S R AMT^fo > 

1 2 t'^y hcox— ^WDSrt&^i-^o /'<^>:7r 2 2{1. 

[0 0 3 2] m2 (A) {1. DCT^^ifcCF 1 ;^5 0T-/c^ 

D(^. t!'^> hc^-^n >^^i/ZFi:Tfi:i 1 tr5/ h 

(DDCTi^MCF 1 (D^fH 2 l:^':y h(Dy^—^X-h^o 

[00 3 3] 02 (B) DCT^^CF 1 ;6S0-efe 
DJi. ±^il t's/ h<7:)-^n >^^iJ^ZF tTfil 1 tr^y h 
DCT»IS:CF lyjso-^fcscor*. -^uy^^ZF 

[0 0 3 4] lasj^. /^>>:7t 2 2--<0*#3Z.;^5r*i- 
J*$n^o DCT^^SScCF 1 t^. 0iJ;t(^ TdO, D1, 
0. 0, 0, 0, D2, D3J (DmXDCTRX/mi-it 

U2 i/)^bii^^iyi^mMxm^$ix^o DC 



T^^DO. Dl. D2, D3tt. OSli^<Dm^Xk 

[00 3 5] '^tiy^^ZF\±^ OSrn — w^/i^ 

xm 1 Sr^^-Y U^Ji-xm-^o D C T#^C F 1 0 

T*7iV^.h#iCf^if n:7^>/ZF;^5 0tc;:^ 19. DCT^^^ 
CF l;05O-efo-5^tt;itt-^D:7^>/ZF;65lt;i?i^o 
[00 3 6] ^VUV>/;^RL 1 fi. DCT^iSCFl 

^x-m^-r^o(Dmxh^o dct^ssccf i^^^Doji 

10 uv>:^;^RL 1 Ii*tcot;i>i5o iffct-. dct^^cf 
ItVX ro. O, 0, OJ ff^Xti^ti^t, oco^Sr 

ri, 2. 3, 4J ^)iliSk;^;'?>^hb. ^:^?:^:^^?>'^S: 
^>'1/>'^^^RL 1 i-r^o DCTffi^CFli^S 
D2RXlD3<Dt^{Z\±. V2RnV3^*^0Xtj:\^^<D 
X\ ^:/U'>-i/>^RL 1 JiOtw/jrSo 

loo 3 7] m^i2^^'r—^WD\^. DCT^^CF 
1, if n:7^^^ZF^t>*^^UV>/;^RL 1 {;i*|-LT. 
1 ^u^y^mtlXy<iy yr 2 2<Dr V\^:^WA\zmti2- 

20 [0 0 3 8] ^WDIl. DCT^^CFl 

^*^0Xtj:\^^tt\atm2 (A) C0«^^^b. DCT#. 
miCF lf)>0Xh^t^\Zj,^m2 (B) (Dlt^^Wi- 

ffi-e^-f-o :fe-7^--^Ji. ifo y^^^ZF-efcf9. ^"r— 

DCT^i^cF ix(:i^>'i^>'i/;^RL 1-efo 

[0 0 3 9] ^^i2<^T h^U^^WAn. iSi'Ji: LT 1 

;05SfitHit>^lHit o-efc^^^^;ii^>Y>^^ y ^ ^ h$^x?te 
30 V\ 13 2 (B) (Dm^^^-r^v^—^wD^^^ 

mmt^m^\aiii. ^rttbti^ri^— (^tku^^wa 

(«?iJ;itfWA= r2j ) tc:±*#$tl5o 

[0040] . /"^ iy :7 r 2 2 twfi. £XT(DT K u 

>^ WA twt>lT<^X— ^ WD $ n 

[004 1] 

WA=0 WD= ro, DOJ 

WA= 1 WD= ro, D 1 J 

WA=2 WD= ri. 4J 

WA=3 WD= ro, D2J 

40 WA=4 WD= To, D3j 

[0 0 4 2] lai t-*5V>T. y<yyr='>ho — 

7 2 41:^. >'<yyr 2 2<DT \^\^:^RAt)^h'f—^RD 
SrSg^ffiU. 7VUVi5^;:^RL2<i:DCT^^CF2<0 

[o 0 4 3 ] ^>:7-x'>ijg^-^>ft:gB2 5{;i. 7>'U':/i/;^R 

L 2 <^ D C T^^C F 2 (T^-t ^/ h ^y^-y-^^-n^-itV. 
50 7 VU>-:/>^RL 2 ir D CT««5cC F 2 <7?-fe 5/ V^7<f) 
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[0044] ia4fi. ^^vyr^^t^hcomH')^'^^^ 

^ffiby^-t^RDtt. r KU^WA^O^^jSK^fflbfcr^- 
^ZF-Cfet). ^r"— DC T«*CF 1311*7 

= 2(7)J:9i-x T KW-^^RA^O^^jSE^mbfc^— ^RD 

Ki^^RA4r-rv^y;^^/hbT*(^:> mK.\STYu:^ 
RA=30) ^RDSrK^liJU. $ 1 ^ n >y 

KU>^RA = 4<D) 7=^— ^J^RDSrgS^m-ro 
[0046] ^X2'7^^^ZFr^l<Dt^\:i 

;^5i-efc^'r--^RDSrgg^mb. f^<7) 1 n -/^ "Cif 
n >^^i/ZF;d50T*fo^lSfe<^7^— ^RDSr^^W-To r 
if n:7^^ZF;^50T-fe^'r'— i$^RDS:2i5^ 

[004 7] ^>^U>^i5^;^RL 2J^t>*DCT^Sfi:CF 2 
(1. ^RD^;lit-<T2:^^^-/^il^^■T?/^:7^>'^RF-g- 
>^t:g|525 (Ell) ic>Ki&$tv6o rKi/;^RA=0T- 

fi. ^^'RDtl-^n >^^i^ZF = 0 ^DCT^SfcCF 
l=D0Sr^tfo ^5^RDtt3<o-^n >^^t^>'ZF;^SO-e 

CF2;65CF1 (=D0) {C/^^So TKV^;^RA=1. 
4-et>III«IJ;i. yv-uvi/^^RL 2;65 0t::7SD. DCT 
^«JcC F 2 ;&5D 1 , D3{c:;5^5o 

[004 8] r Kl-':^RA= 2 007^— i5^RD{:i. -^n^^ 
^i/Z F= 1 ^ ^>'U>^^;^RL 1 =4S:^tf, TV\y 
;^RA=3<7)7'— ^RDfi. -^"p:7^iJ^ZF = 0<?rDC 
T^^CF l=D2S:^Oo r (T:) 2fi<7>^— RD;i5-fe 
> h{w/^5o rco^-^, ^^^l-'^^i/^^RL 2I*RL 1 

(=4) DCT^SSfcCF 2f*CF 1 ( = D 2) 

[0 0 4 9] ^N>^TV^-^>ftg[5 2 5}*. '7>'U:/^^R 
L 2 t D C T^MC F 2 (Dir y h Sr^^^"^ V??-^>ft:'r 
5o DCTff>^C'F 21*. 0X-\^fj:\^'DCT^W(OmtJ 
T-fel9. ^ix{C^iJ;i--5 5>'l^>^i/>^RL 2(*^cDDC 

T^»CF 2<^tfr{rafe-s;o<D^-e&So 0iJ;ttf. dct 
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^MT^ 0(0^(0 0 (DW\^OXh^ ^ DCT^^D ICOtfj 
COO(^^t 0-efo9. UCT%^T>2(Om<D0<Dm^A 

. [ 0 0 5 0 1 ^^7•^ ^/J^-S-jtSFB 2 5 f*. 

m-r^Bm^-9oT> mi) t>. s^^iyi^xmii^ 

[00 5 1] 01 1 Jr^LfcJ:5(^. t¥5l5S^(wct^H 
{tffiJSSaxi*. 8^BcDDCT#»CF lSr^N:7-rv?3^ 
-^>ffc:L-CW;(ji-^fc*!)(^^PBlT 1 f* 1 6 ^ n 5/ ^ 

[00 5 2] J:^Pf^ffi«i^S(*. 

^mxmmy'—^ ClO>^m^^^Z. 
t ^>x^ ^ <DX\ mm^i^mi^BEmmm^mm't^ z t 

^>Xt^^ ^^(Dy^'y'^>^n'^itU2 5^m\^^^ 

20 }^^^r^mti\zi^M^^^tht^\^^(DX\ />/^vvN— 

[0 0 5 3] msn, mi\^7sk'rT>cTRx)^mf-^tU2 

2 in^ H^y^y 1. DCTg(5 2. DCT^SfcT^^y 
[0 0 5 4] H^T^^y 1 f*. DRAM-^:7^ 

[0 0 5 5 ] ^>^>5^^^^(*. 1 y^U— -^(Dm^^(-OV^ 
40 ^(oy--^ t^J:^o 

[00 5 6] mmj^mmmn. s x smm(D 

2\-ytiy^m^<Dmm^-9 i^mm-r^o Bmmm 

[00 5 7] zfti^y ^m^t I*. 1 y \y—Ms(omm^^ 
\i^x(D)ikT(omB'f—9(omjfxh^o Eietc^-Ti^ 
50 iyi^-j^<omm^. w»i(ozfny^\z,m$i.^^\^ 
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p 

100 5 81 DCT$I5 2[4. ^fi£(Diif^'r — ^ 

n^oV>TDCT*!!.a4rtf 5o DCT*!iS{±x iE^T"— 

(00 5 91 F=D* I D 

r r-C, DC T#igcF I*. 8X8 (DffmX'i} "0 . ^Wfi3 

[0 0 6 01 DCT#Sfep<^ y 3 I*. ^Jx{^DRAM^ 
SRAMT-foi9. DCTS|52T'^^$^^SDCT^|^F 

[006 1 1 ^=i-\\L^A(Om^^W^n-t^. 

[00 6 21 E17li, »*»^^'^liX-7'/^QCO^SSJ^^ 
-r, Bf^ifil^etl, 8 X 8<^>'ns/^*tflr-C^— cJrjE 

[00631 SSpiT-'ftx-y/UQIi, ^m<^JBE)^afT- 

[00641 la 5 ic*3v >-c, 1 2 mmmFi-\\L 

F X Q SrKS^^ 1 5 \mt>-ri„ 

[0 0 6 51 f^m^l 5 ft. DCT^^p<^y atciEit 
SixTV^SDCT^ISFu V i^-ftx— ://US F X 
Q u V T'f 1] fJ , T^<7>fi^^>fkT^-^ C F 1 u V ^liit)-t 
•5o tT?iJ(^<Og^l±. unv?iJT-#^^ixS, 
r o u n d»*. S'bifiV^ffi!»:'^roS»'fbS:E*-r5o 

[0 0 6 6] CF 1 u v= r o u n d [Fuv/(SF 
X Q u v) D 

@ 8 tc^-r J; 9 f-. m^it9'—s' c F 1 u V fi, i&mi& 
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;'3$n5o S^'fkx-^CF 1 u vti, rfm<r>:kT^-^ 

mm^^^^) j3#<(D0;!)s**>?-^-rv^o 

[006 71 mi ^0mvt£tii h^m b jr. mm 

>'^>'^/^^^■§■'^t^^>v^7•-v:/^^■§•'^li$r^f 5, ^^uv- 
i^:^n^-itii. oAimu\^xm<y'~^\zMvxmzm 

[0 0 6 81 El9{C;T%Lfci5{::. t^JKSWt^ iSBift 
ffi^iSa-eii. 2/ 7 r 3 2 {CD C T^^C F 1 Sr-?:ro 

ZFSr^tff*— ^S'WDSrt&S^-rS, 7*—^ WD 14. ifn 
77^ZF(Dte> DCT#^CF 1X1*7 >'^i'^;^R 
L 1 &-^tPo 

[00 6 91 -^t377:i^ZFI4DCT^ISCF l;450A» 

S/5^^*-f-t<^-C-fo!?. rro-^o7 9^^ZFtrf£;CT. 
7>-w>'i/><.RL 2 irDCT^^CF 2co-fe2/ hS:/^:7 

■^>'??-^^t:a5 2 5 tc#t*&i-sr itcit), y^7-=r^^^q:-§- 
itU 2 5 fiilsafffi^T^— ^ C DSrffl;^-r5 C t ji^X'^ 

[00 701 &.±.^m\z^^'oX:i^%m^^^m 
^(OgEje. eScfi, ffl^-g-Jp-e^^s "Tig's ^itliSll^fJ: 

[00 7 11 

[00 7 21 ^^■^-Ti^n^it^nom^kzyt. 
40 -t^^yi^mxh^o 

[BI2I 1212 (A) (B) l4/^s'7rlJ:|Eti$n^ 

[03 1 EIU3^-r/<s'7r'-<^»#ji^tbf^S:^^' 

[12141 Ell 1-5^^-/^2/ 7 r7»»^<oSg;«^tll Ltijf^Sr^i- 
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